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Abstract: 

PROBLEM TO BE SOLVED: To suppress a short-channel effect of a field effect transistor 
even if fine structure forming is advanced, by forming a field effect transistor on a 
semiconductor substrate and forming a hollow in the semiconductor substrate just beneath 
the region where the field effect transistor is formed. 

SOLUTION: A shallow element isolating trench 2 is formed into the surface of an Si 
substrate 1, a gate electrode 6 of a polycrystalline Si film is formed through a gate 
insulation film 5 on the Si substrate 1 at an MOS transistor forming region 1 8 defined by 
the element isolating trench 2, a source diffused layer 7 and drain diffused layer 8 are 
formed at both sides of the gate electrode 6, and hollows 9 are formed in the Si substrate 1 
beneath a channel region of the MOS transistor, a source diffused layer 7 and a drain 
diffused layer 8 and the inner surfaces of the hollows 9 are covered with a thermal oxide 
film 10. 
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hii3 6^fMT^t^Jt^i^C, V-XffifRU 
38^^KK>ffiM39«$ntt^o V- 

>Sx 3 >H) 3 8at, l£»«3 8a«J:0fcST*E«i 
STS^ttftB 3 8b £-e*WES*XTtr>*. ttfRJf 3 8 
a affittS 3 8 b «t 0 hli 3 6 KifiHiH*eK:« 

[0 0 9 5 ] MO s h^yzy^^<D^-^^)im^T\z 

tt- St«I3 8a, 3 9 a<OJBEWft«t«rr«. S 

c<o'^4 oo)rt'flSff«i»K<tR4 i tibnt^ 

[0 0 9 6] *geJS»fl8JCJ:ntf, 7-Xjtfti3 8i: 
>rai3 9^b(7)'^^P(7)i£tfli^P4 0(7) <h 
C^TlkSSfctfK MOS h7>vX5 r waaift*ii* 

[0 0 9 7 ] **K»»<0MOS h7>yX^ 

a. i^yizmm-r^^oiz. ^4otv-xffiti3 

8 ch(0^^1+-rn, *5<fctf£iH 40tKK>l39i: 

SS^SicOMOS h7>vX^«:^l^C<!:i:«i;oT, 

[0 0 9 8] ^«I*jgJg^S8(DMOS h^>^X^<^ff^ 
EfcA-ttK^TiftWf*. 11 7-H2 0ti, -5-<Z)»flc 
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[0 0 9 9] if, B 1 7 ( a ) Ic^rf cfc o \Z. v U 3 

U a >^{t§l 3 4 Sr^ffilC*t»-r^) 0 
[0 10 0] #IC[2 1 7 (b) JC^-r^oiC, *hp#i* io 
S3 2a)^SS0)5/U3>KitK3 4€:CMP(C«tOI»* 
L-caBSTSffcL&Sfc. ->ij3>*K3 1 JidvUa 

^->4 4 feBB**J5£"t*. 
[0101] #CtCH 17 ( c ) tC^-T ct 3 (C, 7 * h U 

b/\°^->4 4 SVX^KLTS'U 3>*{fcBI4 
3, •> U 3 >K(tR4 2 SS*ttX7f>^ 0iJA«R 

/^->4 4, ^Ua>fiftR4 3, vUn>»ftK4 

->4 4 6KftLTRit*c 
[0102] 18 (d) \Z7£-?&olZ, M4 SCO 

n>KffcR4 6 ft, £BBK>'U:3>&{fcK£»ricbjfc 

U 814 5a>«lltlvUn>»fbll!l*a«"r*^i:T» 

[0103] 18 (e) tc^-Tcfc^i^ T$4 5<D 

l£«©->U3>SiR3 l^aBLT^^gP^tC. 0J;Ui 30 

7£jl}RftfC/£fi2i±£o Xfcf^^'>^;U'>U=3>jl4 

[0 10 4] ^ICEI 18(f) tZ^-Tcfc^l^ *S!^CD 

J14 7 t->Ua>»«3 i tOTIWC 

4 8«$n^ 40 

[0 10 5] Wzm 19(g) \ZkT£?IZ. MLI±T<D 
*8ftttJi^ WAtflOTorr. lOOOtCDl 

0 0%7k^1ira^4 J T*^S7X-;U£fT -5 Z.tlZ&^ 
T, *10)Sllfi»J8tH«tr. »4 8(OBBPaBSBBS'L 
T, v'ja>*K3 l*JC'4!iH4 0«r»fiE-rs. 

[0 10 6] C^Igt, XfcT**>'*;U>' , J 3>I4 
7ty'J3>IS3 1 iOKBiJttSSKft^^t?- KT. 
XW + yt^'/'J n>lf4 7C0gEfrt>>' , J =1 >Sfe3 

1 tl»5, 

[0 10 7] *ICia 19(h) {^^Tcfc^tC, i«4 5C7) 50 
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j£gB<0->'Jii>S1K3 K^^ffi&SftKffcL/T. x 0 if >" 
Sffi3 l(D«ffiJcy-h«»IR3 _LESft 
Kffctt. 0J*-tf 9 0 0t. i^iiHC 1 <fc(DS&#X# 

Sffi3 1*£t£«U OcDftffifclsJBfll&ft^n 

[0 10 8] Wzm 1 9 ( i ) iC^-TctoiC, «4 SO) 

5/ "JIM KflS^CDfBJfJgS, £fctt&JSMK*j*4 5<0rtffi 
ft**r j 5«fc'5^±B^lt8IUfc«, M4 S(Dft&(D^ 
gttWk&C M P iZ i 0 l»56-T £ - ch T'MT'f^o 

[0 10 9] y-MS3 6 (DSSBfiSf 4 SCO 

ffllHtl&U SI 4 5(Bffldg<BTt::t*39f5!4 OrtHiMT 
U;^T, KSS3 6tt^-<oaS5^}H4 0 

ot^faa-rnts^ctj:^. 2P4o©ss«« 

4 8<Dm£&Mwizm&z£'v&miz'vg* &m4ov> 

[0 110] ^CtlH2 0 ( j ) IC^-Tct^tC, ~>'J3> 
^{bBR4 3 , y'j3>iM4 2«£«. ->U3> 
fifKR4 3ttJSnJ»H3 PO4 ^^^TR^T^o # 
fc^m (j) tc^-r^tc, y— h^I3 6 ^vx^i: 

Lty'J 3>Sftt3 1 \Z^Wfo-i t>SttAl/fc». -t 

V-XffifftJf 3 8 aM^FK >ffift5t/i 3 9 a Jf^^c 

[0111] flk»fC, 0 2 0 ( k ) \ztt& o \z. ?— 
NffiSI»ttR3 7 £»fi£U CWy-hi8«»S3 7 
ty- MI3 6 $:^7;^(CUT~> , J=i>StK3 1 K^F 

*;fc«><7)7x— ;U£?t oT, 7 — Xi£«li3 7 b*5«fctf 
KH>it»i3 8bS»«LT, 116i:SU;MO 

5 h ^yyX^^lSt^). 

[0112] H20 ( j ) <£>xg<7)y--;u£i& 

l&U H20 (k) (DXSCB7X— ;i/T^*E«K 

[0 113] (WhSCD^M&m) 0 2 1H, *38^<Z)??I 
KBSHT»oT, ^J!H (a) mm (b) 

w-mmcD^L-L' wmm* mm (c) tiisj^pBas^ 

[0 114] *^HfiJgffi^*10)^Jfi»88tatt*^ 
tt. $i4 0 a CD^>c*3«fc^<7)f4itT*S. ^S4 0 

>SgffcR3 4 (CteLT^^o ®H4 0a(^y-mJfSl 
WKffili. 02 1 (c) njjrtcfcoir. y-K*fi»IR3 
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5 £2fP4 0 a £<Dffl<D$e.%£Xtf— j£i£toTH*. 
[0 1 1 5] ffi*<0y-hfia*O. 2wmHT^a» 
MOS h^>v ; X^T(i, §22 (Z^fct^iC, y— h 
ti3 6 0tfi^l*^S^i»« (y-Kf!3 6^ 

3 5©ifi»fc*»l?Ba<, y— H6«K3 5*>S»<« 
■5o CflOKH >BSE5 0 b(iy-MEi:ftSL6^ 

[0 116] SS2IB4 9©l£**0*aiMi"afc*«^ V 
L**U y— h***0. 2umJaT<0« 

coii7] *^*fi*»^«fcntf, y-h««E 

fc, H2 3lZ^-?£.oltZ. fi£*©S«4 0 aGDffi^MO 
S h^>vX^(CJt^T, S^r^^Si* (S C E : Sh 
ort Channel Effect) IW'l^n^o 

[01 18] *5EW#6<0Wft£<fcfttf. 

4 0 a\z&&m^**)vmwz<nmm'Ah&te* a4 0a 

[0 119] B24H L D DmffiTffliH 4 0a ^tt 
5MOS h9>> ? X^fCOliT<oy— hfiLgtLfU 

^Ob^^fimiEVthL ty-hlL g OCOch^CDL^ 
^{SHJ±VthO ££>^AV t h ( = VthL- VthO ) TiK 

[0 12 0] B2 5H £<Z>L#tr>fe«EE<0lETitAV 

i^^ttit^.^, ffiM • y-hi»ilMRM 

EffiX;WBma<!:\ T&*>^ a4 0a^'-hl6i 
R3 5fclifiH««!:, ^^4 0 alZ£&m^^*)im&(D 

[0 1 2 1 ] L**U 2£ifl4 0 a**y- hf&IKR3 5 K 

2 3 i^T^-ptc, SrB4 0 a^m^mShJj^i&T^ 

[0 122] 126H I dsat (<£iH#0> / I dsat 50 
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• y-h*e»KPflE«tx**y-hfiLga)0. i»a>ffi 
auto ,m*ic*#<^a 0 

[0 12 3] LtfoT, 0. lLg<XI:^t^.C 

3»*t»*w«cffliMT#ft. an * y- ussi 

r B 1ffigSX(0±Pgti^J^.tfL gT£>£«, 
[0 12 4] $zfz* *KW#S«)W5ttwJ:ntf. 12 7 

icsr-tii;:* siH • y-htt»wPBiiE«xjc«toT, 
&n ■ y-Mft»KHBE(Bx*ffl<-racticj:-3 

[0 12 5] C<D«t'5>S:3iaS:¥>JfflTac<i:JCefcoT. 
y-hM0. 2 umaT©«ittMOS h9>vX* 

[0126] m2 8«. #^Sfi*»<BMOS h7>vX 
^©»JEjE^tet*rxSWiifHT*a. :n«H2 1© 

[0127] §28 (a) tC^-Tcfc ^ CI, y'Ja 

>fitE3 10)3SafC»4 5&»fiErS. ?$4 5<£>¥®J/\° 

£0 

[0128] ^iCH2 8 (b) \Zjfr?£olZ* * 1 <£>3f- 
T o r r . 1 0 0 0V.<D 10 0 %y^M''^m%^^i^T 
T, ->'J n>fiK3 1 4»(;:<£?fH4 0 aSMtS. 

[0 12 9] ^tzH2 8 (c) C^Tcfc^i:, ->'J3> 
Sffi3 1 wSffii:*^ »B«3 2 t<DsHV&* 
IR^HtKfijHklKt OTO^'J =1 >Kffcl!8 3 4Tf?t*gT 

COtg, 2!iH4 0 aOffi* (Hf§5<&-hfii:fc«J:tJ r F 
B) ftWOKtr.t'iJC. i : F / 7>I«3 2^ffMl, » 
otS«4 0 a^ia^->U n>&ft;R3 4 t«-ra«fc 
^tcT^o ClCDl5fe b cO¥ci§^:li2 9 (a) IZ^L. fsj 
5pifiHKPW-W ^dSH^:§2 9 (b) C^to 

[0 13 0] ^(C02 8 (d) (;^Tct^[C, ffife-^E 

■ sKftuxy— k«»R3 5««j5EL,fc». y- hmm 

R3 5±^*eit->«J 3>R*«fe«U- C©*»4->»J 
n >^$t/n° 37 - - > y L Ty — hm^3 6 $:MTS. 
^H e B i>';=i>Rco/^-->^fi* y- Mi3 6^* 
^r^4 0 a^n±{lfi^-r^i:^(CfTOo C(DJ:^^/n 0 
37-->^(i, WAtiBl l^Bl 2JC*Lfcftfc-&A" 

[0131] dco?^(5. K4 0)%tt»aij:iq«i^ y- 

MWlSlfi»R3 7. 7-XMS3 8, KU-f >*£«■ 
3 9^MLT, B2 1i:*LtLDD«iaO)MOSh 
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[0132] me v>nffi&m) H3oit *589J<&* 

*>^o mm (a) \zm2 1 (b) ictg^-f ^nfffin, m 
m (b) H0 2 1 (c) tcffi^-r^KffiaT**o 

[0 13 3] 2fc*^ffi^5^)*jSS^<tS^^* 

b^3 5 ttDwiomm cum • y- h&iiigippiffigix' ) 
[0134] *mmftm<»m&. ■ y— hss^ra 

EKX' ^H^ffiX' max *5«fctfll/HfiX' Bip^tt) 

ico. i Lg«fcot>**ft««cR3eanTtr^^t*«» 

*L<r*. X' max. X' ffl in a>±Kte* 5 0)3686 

[0 13 5] CO)^^^MOS h7>yX^$:Mt5 
13*1, S5<&^8S»ffi<0EI2 8 (a) CDXflT, —o<D 
m4S&&tfLTZ>ftt>0lZ. M3 1 (a) tC^Ti;? 20 
IZ. y-hM(:fp v -3T, aft©i4 5b£i«t 

hie**, fi^m *fcttn»-efcfti^ 145 

b<OIHI«U«<-rs. 

[0 13 6] x £izm3 1 (b) ^^-Tcfc-ptC, j^/ETcD 

imimMm%^m&T~-)v$:Vfoz.£\z&r>x. n 

OBP«tBB^UT»»©fflHtft:0- £6Htff4 5b 

ana «m*h i^coTS^ 0 fc#«a>fflH h ±7Wigft-r 3 30 
[0137] z.(Dm<Djzmte* ms(D%mmm(Dm2 8 

(c) ©XliKRiHCT**. fzfzL. **J6«JS<0 

£Tcfc?(;:, sgT»SI«3 8ofcSiB4 0 

b^WMto^'J =3>^fbB^3 4 t«TS«J:'5fc-r^. 

[0138] (sb 7 (D-^mmm 03211 *3g9j<&SB 

BWglT&oT. MB (a) lifiSB. I"JH (b) ttffl 
?Ii(?)ML-L' KffiH, 1^0 (c) HPfl¥fflBI<0 40 

[0139] it, 5 lSy'Ja>S«*SLT*0, 
C<DvU3>Sffi5 l<0*ffi^tt»5 2^M^ntt» 

tll^§. ffi5 2^rt3l$H^?5 H e av'J=]>ffg5 4£^L 
[0 14 0] MOS h7>yX^S«5 6<D->'J=i>S 



m®5 8«$ntt^o y— hiss 8«/*ea 
*>U3>a £»fls/U3>R<fcftJB^>utM HRt© 

f&HR. Sfctt&JKKT«rtSn«:t>(7)T**. y-h 
US 5 8<DfflBlCtty-hfflB»»«5 9*<»j«3nT 
l>£„ y'Ja>Ilfi5 1 tf>atS5lCfl, LDDfgiB 

[0141] MOS h^>vX5 7 ^^ 1 ^^;um^Tc7)^> 

IRtt<OA-y^y— hli5 4BG7&**l#&£ftT^5. A 
y?y-hMffi5 4bg^:^b h h'>';^>IS5 4ttBi;x 

[0 14 2] MOS h7>yX^S85 6(C*5^TH, 
rtyW— hmms 4bg£>' , J n>S«5 1 <t(0#StC 

y-Mtt«Bt5 3c £««fl:R5 3 iliRIUXBTffe 
ttfcH-0>JII«ftSRT»a. 
[0 14 3] MOS h7>^X*±tCHJPratt»R6 2 

6 7-7 o^uttnfnv- xMi6 o, Hu-r 

>tt«JB6 1. A'7^y-hlI5 4bg. y-h««5 

[0 14 4] **ifi»l8lC<fcfttf. A-yjy-hM5 
4BG<caStt«ffi«:Hlftir*Ct«C«fc^T, ^r^ME 
feJc i C £> tt £ £ 2 Ji CD Jt 0 * ffll faj -T 3 C t^T^^cfc-S 
KIttO. h 7>yX^OON/0 F F»tt^|fi]in. 

L^bt, ^mmmiz^tite. mfm&nz^u* 
[0145] *ams»tt»cj:nH. soisis* 

:n>g&5 1COMOS h7>yX^c7)iS$nt^^ 
*f»fP^»6nS. ^^c, iBffilS«c*«cT*SSO IS 
[0 14 6] *JC**lfSJ^ffi^MOS h^>> ? X5 7 c7)S 

[0 14 7] i-T. El 3 3 (a) C^Tct^C, y'Ja 

>ss 5 1 ±.izmim 7 1 zmtiL-rz. 

[0 14 8] *Ci3 3 (b) tCTFf cfc^lC. mit^7 
1 ±1:7* hA7->7 2 &&f&[stc'&* C CO 

7thl/y7h/^-/72 ^TX^Cffl^itR I 
<7)^ttX«y5 1 >^[CctoT^ft^7 1 . xUD>IS 
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5 1 £/\°^-->^LT. y'j3>SS5 1 \Zffi7 3S 
Yfrfct*. Z(D'&. V* hl/y'X K/\°^->7 2£0<{t: 

[0 14 9] ^tlH3 3(c) lZ^-Ti"5t^ ?$J£Tco 
#Wttt8il ^tflOTorr, 1 0 0 0W1 

0, »7 3<0Uia»*H!afLT->U3>»tE5 1**332 
?P0 7 4 SMt5. 

[0 15 0] *1;:I3 3 3 (d) [I^f <£ ? tC, ^HFig 
«*fflHT»ft«l7 1 SHfcfcLfc*. BK«JET(B#R 
ffcttSHSu #J*-tfl OTorr, 100 Ot^l 0 0 

> U a >S*fi 5 1 <7)SDS€r¥Sfk-rs. 
[0151] ^CICEI 34 ( e ) H^T J; 3 -> U n > 

\k. cvDStffliriT»»ft:K7 5 ±i-'>«jr3>*ftia 
7 6^0^-T>5^HlI3 4 (f) H^-Tcfc^iC, y'J3 
>SffcHa7 6±{C h l/^X hA°^->7 7 $:Ml 

v U n >g{fcR 7 6 , fMlftibK 7 5, y'ja >Sfi 5 1 

C yU3>iS5 1rtC»lSSftfcSiB7 

[0 15 2] *l:|3 4 (g) IC^-TJ;?!::, 9 5 0 
HC 1 /02 Sig*Ti5 2(&«ffiS:JR»ffcL,T 
J»KftR5 3 ft»j56T-5. C£>£#, 4G>f*gifi ! fe 

htuki5 3g ^i*^n^>o 

[0 15 3] *i!^I3 4 (h) H^fJ;^^, LPC V 

Dri^^^TA'^^y- Mis 4BG4o c fc^^^H H tJ >' , J 

hfi5 4Bc43J:r/*«g®S> l J 
3>R5 4 tLT^jBft*ttft>' , J3>IRS:l»*-r^). 
co^HSaS" U n >B£a>|$£{i/ «AfiCMP(i:SSJ-tt 
X ^y ^ > <h £M^£rfr 1±fcX >y 5P A 7^Ccl;oTfT 

[0 15 4] ^Clw^3 5 ( i ) H^-Tct^tC, C VDtt 

PMffl^Ty'j3>s<ki7 6o«a^*aj-rs*T 

y'j3>K!5 5^WJg"T^)Ci:(Ci:oT, «520 
rtBBS v »J 3 >^fcl£ 5 5 T«#£tf . 

[0 15 5] *ICH3 5 ( j ) 5 IC, J&LfcH- 

3 P 03 ISMffl^Ty'j3>g«7 6*:»*T*. 
dCDRRJC rS5 2©±aB<0->U 3>«ffcR5 5*5j;tfj» 
S£ft:{15?5 3^»£$n, $5 2C0±«Xy^«<Z)>' 

u 3 >s« 5 1 ©awiat^o 

[0156] #frg]3 5 (k) \z^t^o\z. HihLft 
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y'jD>I)S5 10)Sffi£8Ktf 5C£Kcfc^T, MA. 
\Xm$ 1 OnmO^{tSS7 8t»tfl/t«. L#^fl 

a>ss5i*(c, aa:i6ma:pS!*s^ttna!3p»E«i 

[0 15 7] ;^(Clij3 5(1) {ZTrk-f^OlZ. SHFg 
ttfcJB^Ttt*ffcIII7 8Sr»*l^fc», «*tf9 0 0 

hc i /02 »Ha*T»taLT^*a«aBi**ft 
^fki-^c^dctoTm i ©y- h«Jt»ist 5 7 srSNc-r 

[0 15 8] dOchi^ Sl©y-HfiaR5 7«, M 
OS h7>^X^«J5KM«±*:*t-e&< . 3S5 2<D±HE 

x*y i/tf>_t\zbmf&2nz><DT\ -> i )zi><Di&mm\zm 

[0 15 9] l»IOS h^yz/XPtD? 

□ St*, H3 6 (m) iC^Tcfc? 

- hli5 8 

20 [0 16 0] C^Tte, y— h««5 8 00^jS<hUT, 

z/i) zi>wl/ )im<nmmm^u%^>) )v*f- 

[0161] *Ci3 6 (n) H^f e£^tC, y- hffl'J 
ig«e»IK5 9, LDDt8j£CDV-XffijR/i6 0*5«t^H 

u-r 6 1 s«j«-r*. 

[0 16 2] Attn. HM«tki6 2*^Bfiwl»«L, 

30 K6 2JC«»?L6 7^7 oeWPL, B2*£ 6 3 - 6 6 £ 
MIT, 03 2 l:*lfcMOS h^>^X^^ScT 

[0163] (sg s conmmm) ***s«»Ttt. 

I: J: o TStKajSS¥ai:T5 c t lit S * 

^0 [0 16 4] *«JS»»TB. JK-bJE^&T»&*«Hfi 

JH»)«*ft»a:, Si-Sl7^Wia)MOSh7>y 

[0 16 5] if, 13 7 (a) (C^T <t f> I" , y'Ja 

^7/N°^->8 2 Sr"7X«7l3ffl^fcR I E ^co^yj'ttX -y 
^>^HJ:oT>' , J=i>Ste8 1 ^/n°^-x>^LT. 
iff 8 3 6»J5E"r*. 

[0 16 6] ::t, 7Xi7A°^->8 2H ^JAti, 
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[0 16 7] #11133 7 (b) tl^-Tct^iC, 

50nm, Gett$l 5%©X^*yt^S i Ge 
!8 4$:iil:Mnc C^*. S8 3<7)f*]ffiteS 
i GetlSflcSnsCtlCftS. 

[0168] i37 ( c ) fC^T i: 3 tC, 10 

0 0t, 1 0 T o r r © 1 0 0 X**8iatti:T»jfl 
3* 1 OflfflfT 5 dtT. '>U 3>S*&8 1 rttC£iB8 
5SJBJ*T-5. Xt'^^ytJI/S iGei8 

4t©GeliyU^>IS8 ltCJtSiL/, i^^"> 
t^S iGei8 4MIt^)c ::tn 1 loot 
(OfRfflSSfrofcrt*. 9 5 OT:0X«UfflSTfcft^. Tte 

[0 16 9] £fc, *5691#Ste. Xtf^^ryt^S i 

/to 

[0170] ja±a>*§sa>£* mcr*H7 httcoms 

3SWny'J3>I«i8 l tH*fr<Z>J»ffla*lKSL 
T, S/ , Jn>Sttt8 liCxe^ + yt^S i G e m 8 

□ >Sfi8 1 ±tCXC^*'>r^S iGe!8 4 S:*Sffl 
L o fcW^C ttSiiH 8 5 £: SftVCi #9] b 

[0 17 1] «8 3(^)rt®^>' , J^>J;0^a^c7)fa^ 
SiGeTMt5i:> hJt 3 £<r>5*tt<0« 

8 3£>Un>£ffi8 UCJ&fiKLTfc, y'J3>Sfi8 
lrtCSP8 5^MT^^0)(t J; 0 (g;^T« 8 3 <D 

£o 

[0 17 2] 03 8 CrtlCXt^ + ytilS i Gel 

StST. 03 9tCftig(CXt°^4^>^;i/S i Ge 

To &0 (a) te^ilnu, §0 (b) ttj»Jfiffl»*^ 
LT^S, It'^yt^S i G e f$[tf)fl£J¥te 2 0 0 n 
m, SfcJBlSiBffiW: 1 1 0 or, JE*/te3 8 0 Torr, 

W^/t^S i GeRSffi&dcLfcW^Ktt, ftfflJlC: 
cfc o T h U >^o»tt^s < J6»"T* 
[0 17 3] 04 01:, SiGe <DM*(D S i m%.<Dtk 
0A*«E>. Si Ge OSi^teS i©« ( fiiG 
eO«,Si:©HTGeS*<tOB ifM A*«T*<* - £ 
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[0 17 4] Lfc44T, Ge§t$*U 5%(DXt?*' 
ti/t^SiGelS8 4«rffll^«*)0«C. £0&<G 
eS$OHfi^*yt^S iGeR» ££f4G e X t 0 ;* 
*ytJH^^tfc, xt^ + yt^S iGei84 

[0 17 5] fc/fL, »£WSglC«iBSircffiffl£»iS 
-T^fcftJCtt, Ge^#*Pli4 0X£TF**#*l/H. m 

14, 2 0%ttWdf^K. 1 0X«Trt*ckO«FSL 

[oi7 6] j^±!ftWL££5(c, *^ss^aitc«fcn 

t£, a^l^Xb^^yt^S i Ge|8 4£¥ijffi"t 
£;i<hT** «tO«»««HBITai8 3££fl2£i*£C<h# 

HJt#3 £'h<*fc*8 3$ffl^Tt)->'J3>S 
K8 lftic£p8 5S:MtSCt^T't5 B * 

20 [0 17 7] (£9 0%tt«tt) *^J«»ffiTt>, 

[0 17 8] 3?i|5]±<&Sffi3SffiW:, ^FSr^fiKTSSH* 

i:ts*soioti/T. afw*«a^Kia • 

fil^CTy U 3 >Sfi«:JRffla-r s - btl 

[0179] ^o^ffi-ctt, ^Mm^mz^-o 

[0 18 0] «±a?^fcTlfr&*«t8 

[0 18 1] £T> 04 1 (a) (C^Tcfc^iZ, ^8C0 

l^c^-fiiX'vfyytCct^Ty'J =J>fit&9 1 
40 -Zy^lt, ?S9 3^JF^-r^o 

[0 18 2] *i:04 1 (bMC^TJ:?!;:. «J£T<Z> 
#*fbtt#H». #J*-tfl 1 0 0t, lOTorrCDl 

o o%7^mnm%^\zx^^M^ i o^rafir o c£ 

(CcfcO, iS9 3(OWlP{IBtBBarLTa!»9 4t»«t 
5. C0)i:£. £?|5]9 4iWy'j3>SK9 1 coSffiJC 
tt«*9 5**£i;. aBH¥aT6<&S. COS, v 

[0 18 3] #(104 1 (c) H^Tct^tC, Kfttt* 

so 1 i o ox:<n?mmm'%m%*izTm\:m 
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[0 18 4] 14 1 (d) (CTK-fct^C, #ffc 

^^TS/U 3>S<S9 lfl)SffiOy'j3> 

ass*, sffi*ss:¥aft-r^. z.<otz. ^94© 10 

[0 18 5] £X±mWl,fzJ:o\z, *mmmiz<kn 
«, £^9 4<DBf$.#f lz9=Cfcm&9 5 *JHWS-&Sfc 
»©aftfflJl*fT'5W^, 5S9 4<7)^iSfC'> , J n>ift{k 
IE 9 6 fc«jGfc-rSC<fc{Ccfc-3T. ^i0 9 4^»» *8>h 

[0186] (no (D-mmmm) m 4 2 a, #5£9J<& 

[0 18 7] S-T. H4 2 (a) fC^Tcfc^iC, y'J3 
>Sfi8 l±(C77^/^->8 2$:ML. ffi 9 CD^ 
JS*tt*tH«»C, TX^/^->8 2ST7^i:ffl^fc 

>^LT, S8 3Wt^ »8 3<OBBPSf±0. 4 
Mm, iSgattl. 

[0188] *l:H4 2 ( b ) tC^T^ P M 8 3 CO 

vx^7/n°^->8 2£&££T£o 
[0189] ilC, @ 4 2 ( c ) JC^-Tcfc 5 (3, 10 
0 Or, lOTor rCOlOO %7^Mnm%^ iZX^iU 

[0 19 0] JEJLha&^fcJ:?!;:, *^Jfi»ffi{w«ktltf, 
$8 5^MWH«ffl^7X^A7-> 8 2 Tl 
ofc«88T, S i Ge<0xe**->WUfiKfi*fT 

&<* y'j3>Sfi8 1 +(1^8 5*M1-^Ci:^ 

[0191] U$5* 13 4 2 (c) COXgCDf^C [14 2 
(d) {Z^-r^^Jc, SSiBCXt^ + yt^S iR 
8 6 eMLtt)gl\ C(DXt^^yt^S i i£ 8 6 

[0192] ^(30 43£ffl^tSiGeK84 CDiSift so 
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mmz-D^rmwrz. 

[0 19 3] $?\ 143 (a) IC^TJ: 3 tl. $83 
(DftffifCS iGeK8 4*aSJM«C»J5)cbfc. «85W 
E&ttl. 6(!m, ^(i6/iniT'$)^ S iGei8 
ACOGe^m^ 1 5 %, JSiSti 1 0 0 nmt»S. 

[0194] 1 lOOIC, lTor r(D100%* 
*3?Hf[+KTlKffl«€:fTofc. i43 

(b) fC^Tcfc^lC. ->Ua>SS8 1J:Dt)»a©I 
US i Gej&8 4**jtlC«»Lfc. ^CDjgjfL #?8 3(7) 

[0195] $83 (DTSPco > U n >Sffi 8 1 

£»L<fc5<fcT£iEI&*lC,fcoT. «8 30fflJS5i5ck^ 
KBf^aS^CD^U =1 >S#i8 1 4ocfc^S iGel84^' 
*#<£fl£U *0>«*iLT>' , J:3>X«8 1 fiJCte 
El 4 3 (c) JC*-r«t-5ttffliH8 5a*«E£aft&. 

[0196] 143 (c) (Cte, fc£<7)B:^ 1 . 6 //m 
(Di8^8T^$ntl^ e EI 4 3 (c) fr*>&M8 

[0 197] 04411 SiGe IK£»fiE-fri"i;:i*«:W 
nyU3>S«8 1 fO»fflS&JfiUfc«<Z)±Ej«W» 
ttft^-TltffBfH-C**. H«K 8 3ttjRfflIMfO)i, 8 
3attJ»i8i»«)iSSLTt^. * 8 3 0>^-J£*5«fctf 

[0 19 8] BM^S, BIi;ftfl=(0|R«iaTt>»tt«!»-r 

3 >oD«taftro u a £ ^ £ T ft s t # e> n 

[ 0 1 9 9 ] m 4 3 OOif^fZH S i Ge§84 <DiM&] 
\Z£r>Tffi8 3C0^75^#<^ft-r*^ El 4 4 (Dm 
^CH, S i Gei 8 4*<jRH<0T*8 3<DMM5i 
A,<tf*{fcL&ir>. S^W^W^tt^y'Jn^ 

[0 2 0 0] Lfc/i^T, 04 3<D®&\Z\,**:gUmm 

^7»«»6nTafjH*jK«-e*, i4 4^«^tc«/j^^ 

S i Ge^(7)!giP^®< LT»<Z)*««:*#<-rscit 

[0 2 0 1 ] *(c->U3>»«iJc»«EUfc'4!ffl*IR^ra 
SStS^ (AFM) T»aitlW^fclS»^^l>T«lWT 

[0 2 0 2 ] y'J3>Sfiii:a$Ml/i 
1 lOOt. lOTor ra)*$gragtT10» 
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[0 2 0 3] 04 51:, Z<D£olZ[sTBJ&£tlfc'i£m 
&AFMlZ±r>Tfttt\s1Z&&X&ZmU&^M&7jz 

>Sfi(D±ffiT*-5 (10 0) Bt^tflSS:SB^fcC 

tuac-rsffitt- {loo} asp, moi ss. 1 1 
1 1 j mu* oil) mm. {531} s&. 1 5 4 

1} BfS^&«iSSnTl»SCi^W6*^C&ofc. - 
n6<OBfBtt*Kx*^=F— **(K^C ±E£ffl 
ttJ»W^ft*T**iliA*. ±E39HSr»7<B 

tt, rtyZtf— 5 4BG<ty— M6IKIR5 3g£<£> 

[0204] *f^te> ±E^Js^sifcK^sn 

-5fe©Tttft^ 0 WAB, ±E*SS»«"Ctt. MOSh 
h 7 >S?X*, ^jTttfME S F ETmtZh* 

mmrmm^mx&z* £ etc 2 mtf-hmm. m^t 

[0 2 0 5] ±E*JIS»»TfeL MOSh7>y 

Tfift*^M*«mi/fc^. MOS h^>ixX^^ 
[0 2 0 6 ] ffiffl^*6»K<Z)«:^0lC, ##f£ffi 

[0 2 0 7 ] W^Ltf*te*ifiiC»*»fiEL. 
LTK 

[0 2 0 8] ±E*li»ttTBl9iUfcMOS 

?>z/z?\zmm ufcig&icra;. pimos h^>vx* 

fSOTAtfE E P ROM©/tUtiH:ffl^&tl5t)«)T 
[0 2 0 9 ] ±E$WlTML/:MOSh7 
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i'V?>m'€Wm2tlT^Z>l%'£lZte* ^ B B y'J3> 
[0 2 10] £tz* ±E*«»8TK«LfcMOS 
(MLTtj^^o W/ltf. CMOS(D«&l:ll n^r 

10 [0 2 11] 8Ktt->Un>*«UJl^«l^)*S 

^(DMOS h7>yX^^Mt§S&t*nH SO 
IIfiT't)SK fcfcU Z<Di%&lZl±, SOlSfil: 

[0 2 12] *««W<OBBf*3ftlKU&lfittH 

[0 2 13] 

mm-ezz>&o\zuz>. *5£wiz£.n&, *mte 
mtii^izMj&zntzmffi (A'7^y-M» ceo 

(^£GDT\ ±E«««CjB«ttfltBE*ai»lT«>CttcJ:-3 

[1*1 1 ] ^^aflcom 1 0>3&J6»ffilI«*MO Sh7>y 

[83] H1COMOS h^>v ? X^OO^Cg-^^C04 , #^: 
[04] il(DMOS h^>vX^(/)^Ar£CD^¥^: 

TK-rxewfBBia 

*o [15] ffivtTX^Z ^]t<DM^^z<i:^>^m(DX^^rc 

[B6] -tMX<D«»#ffi*tt3H"r«fc» 
(BXHBrBSH 

[1 7 ] WW<D&m<n&i£%t£&1foWTZfcft(»¥i&m 

[0 8] i6C^Lf:S^ffll^MOS H5>yX* 
€r^-¥ft'B43cfctfWBiH 

[i9] 0 1COMOS h^>^X^co^^CT^^-r i Pffi 
B£<ktflffB6B 
50 [EI 1 0] 09<£>MOS h7>vX^(7)ff^^ffiS:^f 
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xmmwm 

[013] *5S^(OS2 0HJB«ai^«^MOS 

[0 14] [elMOS h7>yX^a)M*ii$StI{i 
8fiS0 

[0 16] *«?8<Z)m4O*SB«ffifC«^M0S h7> 

[017] I^IMOS h7>^X^60ff^^tf$:^-rXS 
RfrfiH 

[0 18] 01 7 i,zWt<mUOS by>-J7,^(DBJSJ5 

[01 9] 01 8{C«c<|bIMOS hy>z/X?V>BJ&Jj 

[02 0] 0 1 9tlgc<I^MOS Vy>is 7s9<DBf&J5 20 

[02 1] *^OS5(D||»H;f§MOS hy> 

[02 2] «e*<z>y— ns^o. 2umaT©a«aM 

OS h^>^X^(7)Pum«€:8ft9JrSfc*0»rBBS 
[02 3] 02 1 <£>MOS Y?y¥7s9<»?h^&Wftt 

SfeftOTg- I d*$tt0 
[02 4] LDDWiTSH^t^MOS [>7>vX 

[02 5] mHOS h^>z^7.^lZ^^T<Diy^^mm 

[02 6] I d sat (^iP^O) /Idsat (41IL) 

[02 7] ffi«-y-h»IMRnBffi(B4:L*lr»M«E4: 

[02 8] 02 1C0MOS by>z/7,?<DBi&^fc& : K 

[02 9] HMOS h^>^X^C7)^^4 , ^¥iSl0^ 

[03 0] *SH^C7)^6CO*SS^SI(C^SMOS 

[03 1] PJMOS h5>^X^<0»lS#ffi**TT.S 

[03 2] ^B^7^»i(:S^>MOS h7> 
yX? £iKT¥®0& <££>1TrB0 
[03 3] HMOS h^>v ? X^cD^^c^?£^^:TTfS 

[03 4] 0 3 3JC«<HMOS b7>is7>?<DmtiL-Jj 50 
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[03 5] 0 3 4IC3ffi<|5lMOS by>zS7>?<DBf&-Jj 

[03 6] 0 3 5 lctt< fSJMO S h y > i/*? (DBf&tj 

[03 7] *5£W<Dm8(DmM&miZ&Z>MOS by> 

[03 8] rtSCXt^ + vt^S i GeggA^JGfcSn 

[03 9] rtffifCXt^ + v^^S i GeHSrt<»J5jcSn 

[04 0] S i G e (DM S i »K(D«fiFtt£:^"rBI 

[041] *nw<»w,$<D%i&Bmz%z>Mos hy> 

[04 2] *5^(7)!f§ 1 0 0)*lS»!8l:ffiSMOS 

[043] bi/y^-wfamzB&LLfcs \ Gemcomm 

[044] S i Gem&Bf&&T\Zf*M®$:'iT -orz®& 
[04 5] ffi^p B 1»««-CR*Lfcffiffl(Z)rte«:^« 

1 -yU n >g*& 

3. io, i3, 1 6-f*mtm 

6- y- his 

7- -v-xattw 

9 s -asm 

i i ~y* hl/vx h/^ — > 

12, 12a, 12' ■■■}* 

1 4-->'J:3>SftBI 

1 5- y* hl/yX h/^ — > 

1 7-»*l««K*> 

1 8 -MOS by>z/7.9Bi&%&t$L 

1 9-»JttlR7X9 

1 9 a ••• v 

2 0, 2 2-7 : &^77Xy , J =3 >R 

2 1 -«fi»K (*fi»1*l) 

3 1 -->U3>Sffi 
3 2-* : P»«« 

3 3,4 l-J»»ftR 

3 4. 4 2, 4 6->U 3 >&ffcB5i 

3 5-y-h«»R 

3 

3 7-y-h«fiS«»K 
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3 8-7-Xi£f»H 

3 9 ••• h* U-f >H 

4 0. 4 0 a, 4.0 b— 
4 3-*>U 3>SiblR 
44-7t h 1/yX h/t^ — > 
4 5, 4 5 b, 4 8-#f 

4 7-Xt!^^yt^y , J=i>i 

5 1 — S/»J 3 >S(£ 
5 2-» 

5 3-JRItfkK 
5 4-*»*yU3>i 
5 4bg- -Ay iry— hmii 
5 5-v , j3>lftft:lH 
5 6-MOS ^VvX^SSS 
5 

5 M 

5 9-y-hffl'J! 

6 0_-V-Xl£«fi 
6 1 - H U< >Jf 
6 2 ---JlffliNUftR 
6 3 — 6 6— < 

mi] 
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7 1 

7 2- 
7 3- 
7 4- 
7 5- 
7 6- 
7 7- 

7 8- 

8 1 - 
8 2- 
8 3- 
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8 5- 

9 1 
9 2- 
9 3- 
9 4- 
9 5- 
9 6- 
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